300,000 people in the United States between the ages of 21 and 40 have congenital heart disease.2 By the year 2000, this population will probably consist of more than 500,000 people. Every year, at least 8,500 young people who have undergone surgical repair reach adulthood. [3] [4] [5] Natural History of Congenital Heart Disease At this time of assessment and prioritization of health-care expenditures in the United States, knowing the natural history of patients with cardiac malformations becomes important in determining long-term costs of their health care. Understanding the natural history of cardiac malformations is important to the clinician in order to determine the risk-benefit effects of operative interventions. An ongoing multi-institutional study, the Natural History Study of Congenital Heart Disease, has contributed long-term follow-up information since 1958 for 2,408 patients with the relatively simple lesions ventricular septal defect, pulmonary stenosis, or aortic stenosis. 6, 7 In contrast, much of the information about the outcome of complex congenital cardiac defects is from other studies from individual institutions. The Natural History Study data became of interest in the 1990s in a manner that the organizers of the study perhaps did not foresee, because cost-benefit data from the study will be available for future planners of medical care systems.
The Natural History Study of Congenital Heart Disease (NHS-I) was the initial clinical trial funded by the National Heart, Lung, and Blood Institute.6 This was not purely a natural history study in that surgically repaired patients were also included. Data were collected at six cardiac centers, and the first phase of the study was completed in 1973. All patients had cardiac catheterizations at admission to NHS-I and at completion of NHS-II. Mild, moderate, and severe disease was defined for each of the three lesions and the natural history as well as results of surgery were evaluated carefully. In all categories some patients with moderate disease had only medical follow-up whereas others had surgical intervention. The results of surgery for the more severely affected patients and the progress of patients treated medically were determined. The average follow-up in the first study was 8 years. To determine the long-term status and ultimate prognosis for patients in this study, the patients were contacted and studied between 1985 and 1988 in the Second Natural History Study of Congenital Heart Disease (NHS-II).7 Virtually all patients were children when entered in NHS-I, and the average age at follow-up for NHS-II was just under 30 years, with data obtained from almost 85% of the NHS-I cohort.
Results of NHS-II
The results of NHS-II were reported by Drs 
Arrhythmias
Cardiac arrhythmias appeared more frequently than in the general population in all three groups, but their occurrence was assessed by Holter monitor analysis and did not correlate particularly well with the patients' clinical course. Deaths from late arrhythmias were very rare.
Quality of Life
Have the results of careful medical evaluation and treatment and surgical intervention helped patients take their place in society as productive citizens? The indicators of quality of life considered in NHS-II included personal assessment of health, interval since last cardiac examination, marriage rate, divorce rate, fertility rate, occurrences of heart disease in offspring, education, employment, and health and life insurance.
Personal assessment of health. The patients' perception of their health during NHS-II was no different than the average American's. More than 90% of the study patients considered their health to be good or excellent, regardless of lesion and degree of severity. Even patients whose medical status was considered poor by their physicians considered their health to be good or excellent.
Interval since last cardiac examination. Approximately 40% of the patients had not seen a cardiologist for an evaluation in more than 10 years, and only one third had been to a cardiac specialist within the last 12 months.
Marriage, fertility, and occurrence of heart disease in offspring. Although women with any of the three defects tended to marry later than nonaffected women, by the time they reached their late 30s or 40s nearly 80% were married, a percentage similar to that in the general population. The men married at the same frequency as the general population. Divorce and separation rates were similar to the general population.
The women in the study gave birth to fewer children than the general population average. By the age of 40 years, 60% had had children compared with about 85% in the general population. The children of a parent with congenital heart disease were more likely to have a cardiac malformation; the prevalence of congenital heart disease for children of a parent with a ventricular septal defect or with pulmonary stenosis was approximately 30/1,000 compared with 8-10/1,000 for the general population. For aortic stenosis, prevalence was 10/1,000.
Education. The patients were generally better educated than the general population. More than 90% graduated from high school, compared with 80% in the general population. Of both men and women, approximately 60% either graduated from or were attending college, compared with 40% for the general population.
Patients had more graduate degrees than the general population average. Those considered to have severe disease and in less than optimal health attained an educational level similar to that of patients with mild disease.
Employment. The employment record of these young adults with ventricular septal defect, aortic stenosis, or pulmonary stenosis was similar to that of the general population, with approximately 93% practicing a profession, holding a job, or still attending college.
Health and life insurance. In 1985-1988, 80-85% of the patients in NHS-II had some form of health insurance, similar to the general population. Sixty percent had group policies or were insured through their parents' policies. It is unknown whether these patients paid higher premiums, whether their policies were cancelled when employment status changed, or whether their coverage was adequate. Patients with any of the three conditions had life insurance coverage at a rate only a few percentage points less than that of the general population. It is unknown to what extent premiums were rated.
Summary of the Second Natural History Study
In summary, the NHS-II indicates that during two decades after their initial evaluation, patients with congenital heart disease felt well. The number of patients married by the age of 35 was similar to that of the population without cardiac disease. The women in this series had fewer children than the general population, but 60% had children. The incidence of congenital heart disease in offspring was 10-30/1,000. The educational level of these patients was higher and the employment rate was equal to those of the general population. Forty percent had not been seen by a cardiologist in more than 10 years, 80% had health coverage of some sort, and 65% had life insurance.
It appears from these data that children in the NHS-I with aortic stenosis, pulmonary stenosis, and ventricular septal defect became, by the time of the NHS-II, productive adults who lead quality lives, are well educated, and achieve employment. They do not appear to be a burden to the health-care or welfare systems.
Other Serial evaluation of 1,000 patients with cardiac anomalies. In a study by Moller and Anderson,1" 997 of 1,000 consecutive patients with a cardiac anomaly initially evaluated between 1952 and 1963 showed that 712 were still alive 26-37 years later. Most early deaths were related to complex anomalies such as unoperated transposition or to surgery performed in the early phases of surgical technique development. Late deaths occurred from inoperable conditions, often with pulmonary vascular obstructive disease. Importantly, 89% of the survivors were asymptomatic. The endocarditis risk rate was 12.9/10,000 patient-years, and endocarditis was a particular risk for the aortic valve. In the 712 survivors, only 25 were taking a cardiac medication.
Providers of Cardiac Health Care
for the Over-21 Population The over-21 population receives health and cardiac care from many sources. Most health care seems to be episodic and illness-related rather than preventive; for example, many of the NHS-II patients underwent cardiac reevaluation only every 10 years. Sources of care include pediatricians, unless patients have chosen or have been asked to leave that practice. Many patients see a family practitioner, internist, obstetrician/gynecologist, sports medicine specialist, or chiropractor. Some populations may use alternative sources of health care, such as curanderos. Sources of care may be related to the person's major activity. These sources include nurses, aides, coaches, or athletic trainers. College health centers are often staffed by nurses and physicians from family practice, internal medicine, or obstetrics/ gynecology disciplines. Industrial nurses or physicians, who may be expected by industry to protect companies from compensation issues, often give care. In the military, medics and either internal medicine or family practice physicians usually provide care.
Cardiac care is usually provided by either pediatric or internal medicine cardiologists. Many of these patients are transferred to the care of internist cardiologists when they reach a given age, while others continue in the care of a pediatric cardiologist. The most effective programs of care combine the expertise of each cardiologist working as a member of a team.
The rules and regulations of some children's hospitals do not allow patients older than 21 to be admitted, while others are more lenient. Most pediatric cardiologists are willing to care for the over-21 group, but the upper age limit is unclear and some care is better delivered by an adult cardiologist. Ideally, the internist should have training and understanding of congenital defects, and the pediatric cardiologist should understand adult cardiac disease. Understanding complex cardiac anomalies is not gained from a short rotation during a 3-year internal medicine cardiology training. The 
Costs of health care increased from $249 billion in 1980 to $671 billion in 1990, an increase of about 11% per year. In 1990, health-care costs represented 12.2% of the United States' gross national product, a higher percentage than in any other industrialized country. The increased cost is reflected in health insurance premiums, which have increased 37% in 2 years. There is no sign of this slowing down.
The high cost of medical care has made employers, particularly small companies, unwilling to provide health insurance, especially to employees with a cardiac problem. As a result, people with an underlying medical problem may not be hired. The general population is more concerned about costs of their own care than about coverage for those who are uninsured. Most blame physicians, hospitals, and insurers rather than economic realities.
There is an underlying consensus that the high and rising costs are directly related to technology. Whether the effectiveness and yield of information are worth the costs of devices used to get the information is being questioned. However, if attempts to control these technologies are to be made, Dr. Wiener emphasized "not getting rid of the things that do work."
An increasing proportion of the population has either limited or no health-care insurance. In 1987, 31-38 million Americans had no coverage, and 48 million had none for at least 1 month of that year. Between 1980 and 1988, 5 million Americans lost their private insurance. Preexisting condition exclusions or no coverage at all for people who, for example, enter young adulthood with congenital heart disease are becoming the norm. This phenomenon raises the question of viability for the health insurance market for small employers. If coverage is provided for employees with preexisting conditions, the employer usually has to pay a higher, often a prohibitively higher, premium. If a patient does have coverage at one job, changing jobs is often impossible -a situation called job lock -because of underinsurability or noninsurability at a place of new employment.
Previously insurance companies determined premiums by community rating (placing all employees in an insurance market in one pool and charging the same premium to everyone). Because employers clamored for lower premiums, the industry has attracted them with lower rates based on claims experience with healthy employees. This policy makes the company's rates more competitive, and is good for employers with healthy workers, but makes rates prohibitively costly for those who employ persons with a preexisting condition.
The problem is relatively concentrated in small businesses, and insurance companies are aware of the long-term negative impact on the industry if this persists. All agree that something must be done to correct these problems. Possible solutions include community rating, new laws, and new regulations. The public must be willing to accept the concept of health care for the uninsured, which could be influenced by national leadership. Physicians and hospitals must police themselves with respect to health-care costs, and development of standards for cardiac health care is a good first step.
John Fisher, chief executive officer of Nationwide Insurance, presented an insurance industry view of the problem. He stated that the current system underserves in some areas and overspends in others. Costs are continually increasing. He suggested development of medical practice guidelines and protocols, criteria to assess new technology, elimination of mandated-benefit laws, development of uniform coding systems, providing data to consumers and payers, and liability reform.
Mr. Fisher suggested that a coalition approach with a partnership of government, health-care providers, and the insurance industry offers the best hope for a system to deliver superior professional service at a manageable cost.
The need to develop practice parameters was discussed by Dr Dr. Eaton stated that the plan is an investment in the future of our country, because it addresses early prevention, early diagnosis, and intervention. There is a need to invest in the young population now because they will make up the elderly population in 2050, by which time they will constitute 20% of the total US population. The AAP's plan is built on the private insurance system, offering a one-class system supported by the pay-or-play concept.
Dr. James F. Quilty Jr., from the Bureau for Children with Medical Handicaps, discussed the "right" to health care. Quilty Legislative Views The Honorable Eliot L. Engel, US Representative from Bronx, New York, stated that although health care is a top priority of American citizens, there is no standing committee on health in the US House of Representatives. He advocated that the medical community and members of Congress with interest and some expertise in health care work closely together. The American Medical Association is addressing health access aggressively and formulating options for medical cost/quality issues.
Many bills have been introduced in the 102nd Congress regarding health insurance, but since the repeal of the catastrophic illness health care law, members of Congress have not been willing to deal extensively with health-care issues. When it comes to funding, political considerations related to anger about costs, especially among senior-citizen constituents, result in less focus on health care reform. Representative Engel stated that the impetus for improvement must come not only from Congress but from the health-care establishment itself.
There is no consensus in Congress to address the problem of health care. One approach is improvement of the current system of coverage by private insurers and the use of government insurance for uninsured people, and another is national health care. Because approximately 37 million Americans lack health-care coverage, as brought out by the Pepper Commission Report, it is important that Congress take a position. The Pepper Commission recommended establishing a pay-or-play insurance system that would require businesses to provide workers with health insurance or pay into a government insurance pool, which would then provide coverage for the uninsured. These recommendations were introduced as legislation by Congressman Waxman in the House of Representatives and Senator Rockefeller in the Senate. The bill would impose pay-or-play requirements on employers and would create a new federal public insurance program for current Medicaid beneficiaries. Provisions to make insurance affordable over 21 years of age with a congenital cardiovascular would include allowing employers to use the public plan rates and reimburse providers. Tax credits would be available to small businesses that provide insurance. Major reforms of the private insurance industry would also be included under the terms of this bill. A bill introduced by Senate Majority Leader Mitchell provides similar provisions but differs by giving states a larger role in administration of the program. The Rousseau Bill is oriented toward a form of national health insurance, and the Rostenkowski proposal, which also advocates a complete overhaul of the health-care system, would establish a program similar to the Canadian system. Under this bill there would be universal access to health care through a single publicly administered program. The benefits would include hospital and physician care, dental services, long-term care, prescription drugs, mental health services, and preventive care. The plan would allow patients to continue to choose their own doctors and would have no deductibles or copayments. The proponents of this plan say that it will save $40 billion in health-care costs by substituting a single publicly administered program for the more than 15 
Summary and Conclusions
By the mid-1990s there will be more than 500,000 young adults in the United States over the age of 21 with a cardiac malformation. Presently more than half of this population is denied insurance coverage entirely or in part because of their preexisting condition.14 Because some did not have coverage and because of uncertainty about whom to see for their cardiology care, patients assessed in NHS-II who were evaluated by their physician on an annual basis before the age of 21 were seen by a cardiologist only every 10 years after the age of 21. However, they have been shown by NHS-II to be well-educated, productive in the workplace, and to share an equal place in society with the general population. Their health-care costs are decidedly lower after the age of 21 than before.
This group represents a microcosm of a general society of more than 37 million Americans who, for various reasons, are not insured. Dr. Wiener described an American health-care system in crisis. Smaller companies are no longer able to afford health insurance for all their employees, especially for those with preexisting conditions, because of an industry pricing concept based on a claimsexperience standard rather than a community standard.
The insurance industry, the government, and patients are demanding medical cost-containment. Health-care costs, 12.2% of the gross national product in 1990, are climbing, and no end to this increase is presently in sight. At the same time the need for some form of universal health-care coverage, whether from industry, the public sector, or various arenas of organized medicine, is thought to be necessary. Representatives from each sector felt that solutions to these problems would be best achieved through cooperation rather than by individual or governmental mandate.
Several recommendations emerged from the conference. 9. Malpractice reform would curtail rising costs that are passed on to the public and the insurance industry. 10. Internal medicine cardiologists and pediatric cardiologists should develop strategies to provide care for young adults with heart disease and modify training programs to prepare cardiologists to provide the health-care needs of this population. The population of young adults over the age of 21 with a congenital cardiac malformation is a reflection of the greater population whose health-care needs must be met. Cooperation between industry, government, society, and medicine for cost-containment and innovative thinking are necessary for timely, adequate solutions to the health-care and health cost problems of these young adults, whose societal productiveness could then develop and progress without their being preoccupied by concerns related to their cardiac condition.
